In this paper we deal with several subclasses of self complementary chordal graphs characterized by single forbidden induced subgraph namely Chairfree sc chordal graphs, H-free sc chordal graphs and Cross (star 1, 1, 1, 2 )-free sc chordal graphs. We obtain some results on these classes and an algorithm is proposed based on these results that recognize these classes. We also compile a catalogue of (chair or H or or cross)-free sc chordal graphs upto 17 vertices.
Introduction
A graph is self-complementary (sc) if it is isomorphic to its complement. A sc graph exists on 4k or 4k + 1 vertices, where k is a positive integer. A complementation permutation (cp) σ of a sc graph G is a vertex isomorphism of G onto G . Let G be a sc graph with n = 4k vertices. A cp σ* = σ* 1 σ* 2 …σ* s of G where σ* i = (v i1 ,v i2 ,…, v ip i ) such that v i2 v i4 ∈ E for all 1 ≤ i ≤ s is called star cp of G. Let G be a sc graph with n = 4k + 1 vertices. A cp σ* = σ* 1 σ* 2 …σ* s of G where σ* 1 = (v 0 ) and σ* i = (v i1 ,v i2 ,…, v ipi ) such that v i2 v i4 ∈ E for all 2 ≤ i ≤ s is called star cp of G. Let G be a sc graph and σ = σ 1 σ 2 … σ s where σ i = (v i1 ,v i2 ,…, v ip i ) be cp of G. A vertex v ij of σ i is even or odd labelled if the subscript j of v ij is even or odd respectively. The set consisting of all even labelled vertices and odd labeled vertices of σ are denoted Even(σ) = ) ( Odd σ = ∪ respectively.. A graph G is chordal if it has no induced cycle of length greater than or equal to 4. A sc graph which is also chordal is known as sc chordal graphs. Let ζ be a family of graphs. A graph G is ζ -free if G contains no induced subgraph isomorphic to a member of ζ . Gem-free chordal graphs, S 3 -free chordal graphs, claw-free chordal graphs are examples of subclasses of chordal graphs defined in terms of single forbidden induced subgraph, see references [1] [2][4] [5] . In this paper we study to sc chordal graphs characterized by single forbidden induced subgraphs (chair or H, cross). The following graphs are used in the paper. 
Chair-free, H-free, Cross-free sc chordal graphs
A sc graph G is chair-free sc chordal if it is chordal and there is no induced subgraph of G isomorphic to the chair. Kirmani [6] showed that the vertex set of sc chordal graph G can be partitioned uniquely into two equal parts based on star cp σ* i.e., Even(σ*) (B G (e)) and Odd(σ*) (B G (o)) resulting a bipartite graph, known as bipartite transformation (B G ) of sc chordal graph G. Further, vertices of Even(σ*) are mutually adjacent and vertices of Odd(σ*) are mutually non adjacent in G [6] . It is shown in [6] that for n = 4k + 1 vertices, v 0 ∈ Even(σ*) and v 0 ∈ Odd(σ*). All the vertices of degree 1 of chair lie in Odd(σ*).
Proof. Let G be a sc chordal graph with star cp σ*. Suppose vertex v 2 ∈ Odd(σ*). 
Then for a fixed vertex v
are closed neighborhood of u and v respectively. Proof. Let G be a sc chordal graph on n = 4k vertices. For a vertex u ∈ Even(σ*), the least value of ] [u N is 2k, since vertices of Even(σ*) are mutually adjacent.
Suppose G has chair as an induced subgraph then there is a vertex u ∈ Even(σ*) such that u has at least two vertices in Odd(σ*) adjacent to it, so
Similarly, for a vertex v ∈ Even(σ*),
. From the figure-2, it is clear that at least two vertices of those adjacent to u(=v 2 ) should not be adjacent to v(=u 3 ). Similarly, at least one vertex of those adjacent to v(=u 3 ) should not be adjacent to u(=v 2 ).
Now, for n = 4k + 1 vertices. Since v 0 ∈ Even(σ*), so the value of ] [u N is at least 2k + 1 for a vertex u ∈ Even(σ*). Thus
for n = 4k + 1 vertices. Obviously second condition remains the same. Conversely, let Even(σ*) has pair of vertices u and v satisfying condition a) and b). Since vertices of Even(σ*) are mutually adjacent in G so uv ∈ E. Clearly this induces a chair in G. This proves the Theorem.
If we add one more vertex adjacent to a vertex of degree 2 or degree 3 in chair, then we get two new graphs known as H and cross shown in figure-1(b) and figure-1(c) . A sc graph G is a H-free(or cross-free) sc chordal graph if it is chordal and there is no induced subgraph of G isomorphic to H(or cross).
H-free sc chordal graphs
Theorem 6. For a sc chordal graph G with n = 4k or n = 4k +1 vertices and star cp σ* i)
Both the vertices of degree 3 of H lie in Even(σ*), ii)
All the vertices of degree 1 of H lie in Odd(σ*). Proof. In figure-1(b) , vertices of degree 3 are v 2 and v 3 . Since edge v 2 v 3 ∈ E(H), hence both the vertices cannot belong to Odd(σ*). So we have the following possible cases: i) v 2 ∈ Even(σ*) and v 3 ∈ Odd(σ*) or vice versa, ii) Both the vertices lie in Even(σ*) Let v 2 ∈ Even(σ*) and v 3 ∈ Odd(σ*), since number of vertices of H lie in Even(σ*) = 2, so one more vertex belongs to Even(σ*). Let another vertex v 1 ∈ Even(σ*) as v 1 is adjacent to v 2 , then remaining four vertices x, y, v 3 and v 4 belong to Odd(σ*) and all these vertices should induce independent set. But v 3 is adjacent to vertex y in Odd(σ*), this is not possible. Again, let vertex x ∈ Even(σ*), then v 1 ,y,v 4 ,v 3 ∈ Odd(σ*) and induce independent set. But v 3 is adjacent to vertex y in Odd(σ*), this is not possible. Hence case i) is discarded. Now we are left with case ii), therefore both the vertices of degree 3, i.e., v 2 and v 3 of H lie in Even(σ*). Part ii) can be easily obtained. Thus we have Theorem 7 as follows. 
closed neighborhood of v and u respectively. Proof. Follows from the similar argument as given in Theorem 5.
Cross-free sc chordal graphs
For cross-free sc chordal graphs we can similarly prove the following results. Theorem 9. Let G be a sc chordal graph with n = 4k or n = 4k + 1 vertices and star cp σ*. Then G has induced subgraph isomorphic to cross if and only if B G has induced subgraphs isomorphic to disjoint K 1,3 and K 2 such that vertex of first partition of K 1,3 ∈ B G (e) .
Theorem 10. Let G be a sc chordal graph with n = 4k or n = 4k + 1 vertices and star cp σ*. Then G is cross-free if and only if Even(σ*) does not have a pair of vertices u and v such that a)
closed neighborhood of u and v respectively.
Recognition of (Chair or H or Cross)-free sc chordal graphs
In this section we propose an algorithm (Chair or H or Cross)-free-scChordal that checks whether input sc graph is chair-free (or H-free or cross-free) sc chordal graph or not. Essentially, the algorithm relies on the Theorem 5, Theorem 8 and Theorem 10. Algorithm (Chair or H or Cross)-free-scChordal first invokes linear time algorithm Rec-scChordal, as a subroutine to check whether input graph G is a chordal or not, see [9] . If not, then it immediately returns "No", otherwise algorithm constructs B G of G and looks for two vertices u and v in Even(σ*) such that these vertices satisfy conditions of Theorem 5 (for chair), Theorem 8 (for H), Theorem 10(for cross). If such a pair of vertices exists it implies that there exists a chair (or H or cross). Thus algorithm (Chair or H or Cross)-free-scChordal decides that input sc graph contains chair (or H or cross) as an induced subgraph. Hence algorithm returns "No" otherwise returns "Yes".
Input:
A sc graph G with star cp σ*.
Output:
"Yes" if sc graph is chordal and does not contain as (Chair or H or Cross) an induced subgraph; "No" otherwise.
Begin:
Run Rec-scChordal on G. 
